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(1) Noe + FH) “7 2NH,,,) 


v.0 
(2) 28015) + Ox) 450°C 
(3) SO05,,) i H20(4) —+ 1,50 
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, 210,71) + Ore) 


= A 
(5) FeCO,,, —~ FeO, + COx,) 
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(4) 2H,0,,,, 


| | | A 
(6) 2FcO,,, * > Ori9) = Fe, 04) 
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(8) Si) + Ong, ——e SOx) 
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(9) 4P,,, + 50,,, + 2P,0,,, 
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(10) C) +O — COx8) 


2(g) 


| | fa 5 
(11) CO,,., + C,, ++ 20, 


A | 
(12) 3CO1g) = Fe, 044) 2Fe,,) ’ HO) 


(13) 2CH,,, +CO,,, 


(14) 2Fce,0,,,, + 3COV,, + 3H) =e 4Fc,, \+ 3CO 


A 
+H30,, + 3CO,,, + SH, 


1g + 3H,0,,, 
(15) 3Fe,,. + 20, + Fe,0 
SOC 
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(16) 3Fc,,, + 4H,0,,, Fe,O,,, + 4H 


Zig) 


(17) 2Fe., + 3Cl,,, = 2FeCl 


A 
— Fes.) 


‘ , dif ae 
(19) Fe, + H,SOy,., —~ FeSO... + H 
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(18) Fe,,, + 545) 
Zig) 


| | dil 
(20) Fe,,, + 2HCh, —e FeCly) + Ha, 
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we FeSOy.y + Fez(SO,)y49) + 480... + 8H,0,,, 


(21) 3Fe,,. + 8H,SO,,, 


+ CO. . 


(22) (COO).Fe,,, (g) 


FeO,,, + CO 


ral 
veal se Seay 2p) 


| 400” : 700°C 
(23) Fe,0 4) + Hyg) ——_ 2FeOy) + FLO.) 


(24) Fe, Ou) = Has) 
(25) 4FeO,,, + O,,,, —te 2Fe,0y,, 


| dit 
(26) FeO,,, + H,SO...) ——> FeSO,y,.) + HO, 


400" : 700°C 


3FcO,,, + H,0,,, 


(27) FeCl + 3NH,OH,,., —_— Fe(OH),,,, + 3NH,Cl,.) 


Hay) 


(28) 2Fe(OH),,. ———~ 


Fe,0,,,, + 3 H,0, v) 


(29) 2FeSO,,, —S* Fe,0y,, + SOx,, + SOx, 


(30) Fe,O,,,) + 3HSO0 44) Fe (SO )5 05 2 3H,O,,, 


| | 230° : 300°C Fce.0 
(31) 3Fe,0,,,, + CO4, 2Fc,¢ as) * cO 


2ig) 
> FeSO,,,. + Fe(SO,)y,,, + 4H,0,,, 


(32) Fe,Oy,) + 4H,SO0q7, 
(33) 2Fe,0,,, + 40,,, —+ 3Fe,0,,, 
(34) FeSO... + 2NaOH,,, ——> Na,SO,,, + Fe(OH),,,, 


(35) FeO,,, + Hy.) —= Fey + HO) 
7 dil | | 
(36) FeO,,, + 2HCI, ——- FeCl aa) + H,0,,, 
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(1) Na,CO,,, + 2HCI ZNaCl 4) + HO, + CO2,, 
(2) CO,,,, + CMOH)>,.,, CaCO,,, + H,0,, 
(3) Na,CO,., + MgSOg,,, > Na,SO,,,, + MgCO,,,, 


(4) MgCO,,,, + 2HC 


Ma laa + H,0,, + CO 


(mt 2K) 


(5) NaHCO, + HCh ay) 


NaCl, ,+H 2, y+ CO,,., 


(6) 2NaHCO, .. + MgSO + Mg(HCO 


M mat) ob way) Na, S04,,) 3) 2¢0q) 


(7) Me(HCO 


Vrag) MeC0,,, * HO id COx,) 


(8) Na,SO,,,, + 2HCH a) = 2NaCl + HO, + SO 
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(9) K,Cr,0 Keg) * SO), +H SO,,, KS04 0) + Cr(SO4)3 4) + H,0,,, 


(10) Na,5O 


cn ® 2AgNO,,, Ag, SO, + 2NaNQ,,..) 


(11) Na,S,,,+ 2HCI,,, 2NaCl,,,, + H,S 
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(12) (CH,COO),Pb,,,, + H2S,., 2CH,COOH,,,, + PbS 


{>} 


+ 2AgNO 


(13) NaS... i 2NaNO,,,, + AB2S,,, 


(14) Na,S,0,,,, + 2HCl,,, 2NaCl.. + H,0,, + SO,,,, +S, 


2g) a} 


(15) 2Na,5, O + 1, 


Way) * ~{ my) 


Na,S, On “* 2Nal 


(16) NaNO 


cia} 


+ HCl, NaCl, + HNO, 


(17) 3HNO HNO.) + H,0,, + 2NO 


2(aq) ~ (g) 
(18) 2NO,,, + Ox.) - ZNOx 9) 
(19) SNaNO,,,., + 2KMnO,,,,, + 3H,SO,,,, 

SNaNO,,.) + K,SO4.. + 2MnSO,,.) + 3H;Oj, 

(28) Net, + H,SO,,, > Na SO...) + 2HCI, 
(21) HCL, + NH,,, > NH,Cl,,, 
(22) NaC]... + ABNO YA) | NaNO, 0) +AgCl,,, 
(23) 2NaBr, + H,SO,,, Na SO, ,,+ 2HBr,,, 


(24) 2HBr,_, + H,SO,,,, 2H,0,,, + SO,,, + Bry,,, 
(25) NaBr, _, + AgNO y NaNO, wy +AgBr, , 
(26) 2K1,,, + H,SO,,,, —“"—+ K,SO,,,, + 2HIy, 


(27) 2HI,, + H,SO, ,, “AO + 5049) + bay, 


(2%) Nal NaNO 


(mj! ™ AgNO, May) . Agl,,, 


(29) 2NaNO,, + H,SO 


Na,SO + ZHNO 


Vine aii 4{eq) Wh 


(30) 4HNO,,,, 2H.0,,, + 4NO,,,, + O 


tg) cig) 


(31)4HNO,, + Cu 


Cu(NO ) a9) + 2H,0,,, + 2NO 


cal Ag) 


(32) 2NaNO + 6FeSO + 4H,SO,, 


4 ay) 


3Fes(SO4) 444) + N&zSOy,,, + 4H,0,, + 2NO,, 


Mag) 


(33) FeSO,,,,, + NO,,, FeSO,.NO,,, 

(34) 2Na,PO,,.,, + JBaCl,,_., Ba,(PO)a, + 6NaC1,,., 

(35) Na,PO,,,,, + 3AgNOy,,) SNBNO seq + AB3POqsy 

(36) Na,SO {aq} = Bahay) | 2NaCl ° BaSO,,,, 

(37) Na,SO,,,4, + (CHjCOO),Pb,,,, ——=> 2CH,COONA,,,, + PPSO,,, 
(38) CuSO,,,,, + H2S,,, H,SO4 4) + Cus, 


(39) Al,(SO,),,., + 6NH,OH, 4(NH,),SO,,,, + 2Al(OH),,,, 


(40) Al(SO4) woah + 6NaOH,,, JN, 50 4 00) + 2AKOH),,,, 
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(41) AMOH),,, + NaOH, + 2H.0,,, 
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(43) FeSO con” 2NaQOH, - 
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(44) FeCl. + 3NH,OH,,,, 


_ 3NI,Ch,. + Fe(Ol),,,, 


(45) FeO) yaa) + 3NaOH 


JNaCl Fe(OH), 


(46) CaCl, + (NH,),CO 2NH,Cl.,,) + CaCO,,,, 


Zi my! May) 
(47) CuCO,,,, - H,0%4 COx,) Cal(HCOsdray) 
(48) CaCl,,_., + H,SO,,,, 2HCI,,,, + CaSO, 


(49) NaOH,,.,, + HCl, NaCl... + H,0%, 
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(1) NH,Cl, awe 


Agct,, + NH,CNO, 2a) 


(2) NH,CNO,,, H,N - CO - NH 


z(a) 


2Cu, + CO 


(3) C + 2Cu0,,, 2e) 


(4) 2H + CuO, Cu,,, + H,0,,, 


CaO 
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CO3,,) + 2H,O,,, + Energy «31.0. 


(5) CH jCOONA, i * NaOH ,, CH ug * Na,CO, 


(6) CH, ,, + 20 


2(g) 
(7) CHa.) + Chie) CHCl... + HCl, 
(8) CH sCl, + Chip CH,Cl,,,, + HCl, 
(9) CHC. + Clip) CHCl, + HC, 
(10) CHCI,.. +Cl,,.. —W ~ ccl,, +H 
Mg) Zig} 44!) (ag) 

A/P | 

(11) CeH ya), — CyHy + CAH) 
a 1900°C | 
(12) CHa.) no ar Hag) ’ Cu 
725°C _ 
(13) CH,.. + H,0,,, —{ CO, + SR) gatl yall 
| | comic | | | 
(14) C,H,OH,,, + H,SOy,., apc C5H,-HSO,_, + H;0,,, 
. rine 
(15) C,H,-HSO,,,,, Cc Hae, +H SOqa, 
(16) C,Hy, + 303,  2C0,,,, + 2H,0,,, + Energy 
Pi or Ns 


(17) CH apy + ag) Cag) 


150°C - 300°C 


| | Cl, | : 3 . 
(18) H,C = CH, + Bry¢,; ———~ _Br—-CH,-CH, - Bry, 


(19) HC = CH,,,, + HBr,,) | CH, — CH, - Br, 
110° C mL. ¢ 
(20) CH, HSO, ,, + H,9,,) - CH,OH,.) + HS0y 
conc H,SO, 
(21) GHy + H20), hore asONy 
H KMnO, CH,—-OH 
(22) “c=C” +H,0+(0) ——*+ 1” 
(23) aCH, = CH, + CH, — CH, $, 
(24) CEC, + 2H,0,,, H-C=C-H,+ Ca(OH ora 
Ca 
1S00°C 
(25} 2CHyg) fast cooling CHa) : SH) 

(26) 2C Ho + 304.0, 2CO.,, + 2H,0,,, + 2C 4) 
(27) 2C Hag) + 50446) 4CO,,.) + 2H YP) + 100°C 
| os | | | _ +H, 
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BrCH=CHBr,,—"2 = Br-CH- CH- Bris, 


(29) ClHy,,* Br, 


(30) CHH,,,,+ HBr, 


tt—_—- HBr “] | 
H,C = CHBr,,._—__+ CH,- CHBr,,4, 


H,50, (40%) H 1/ On ead bale} 
a CH, — CHO, 


(31)H-CEC—H,,+ HO; HgSO,/oo%C | HC LC -H 


(32) CH,- CHO = = CH,COOH ) 


ee ad 
(f) acidified KMnO, 


| ee 2H a, es 4 
(33) CH;CHO,,, ection CHsCHOHY, 


rah sis _4 
(34) CH, —(CH,), — CH, 7, —p On 4H) 


ae red hot | | 
(35) 3H) Nite “oho 


Fe 


ETS 


lag) 
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(39) O, + Clap) — Ou + HCl, 


(47) R-{O)-SO3H yy + N2OHa,y—> R 


—— + : | 


| hydrolysis ) ) 
(48) C sH,,0 + H,0,,, CoH | Me.aq) * 6A 2% Gq) 


L 1s) 


H..O = 


(49) 2C,H,, 6{aq) Zymase enzyme 4C,H,0H,,, + 4CO2,,, + Energy 


C,H,OH,, 


| conc H, 50 
CoAagy + 9, 


(50) iy alate NOC 


CH = ete CH,-CH-CH 
(51) CH, - CH =CH,4)+ H,04¢;—_F 3 CH CHG, 


OH 

CH, CH, 

i . | conc H,30, { 
(52) CH, - C=CH-CH,,4)+ H.0)— CH,- ’ — CH, — CH, 7, 

OH 

(53) C,H,Br,,, + KOH 4g) ‘CSH sOH,,, , + KBr,,, 
(54) (CH,),CHBr,,, + KOH ag) ) (CH,),CHOH,,,, + KBr...) 
(55) (CH,),CCI,,, + KOH,,,, (CH,),COH,,,, + KCl.) 
(56) 2C,H,OH_,, + 2Na,,, 2C,H.ONa,,, + Hy, 
(57) C,H,ONa,,, + H,0,,, C,H,OH,,,, + NaOH, 


($8) CH,COOH,,, + C,H,OH,,, — ae CH,COOC,Hy,,,, + H,0,,, 


(59) C,H,OH,,, + HCI, > CHClaa) + H;0,, 
] | | 
(60) CH,CH,OH,,, —75—> CH,CHO,,, ——~ CH,COOH,, 
r O 
| 01 —_* 
(61) CH, ~C~ CHyy) >= CH, C- Cy, + H0 
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| H, 50, 
(62) CH,OH, aor Alay + 2%, 


| — com nS 
(63) 2C,H,OH,,, are C,H,OGH, ,, + H,0,,, 


CH, - OH CH, - ONO, 
(64) le -OH + 3HNO,,/, —ae ae - ONO, + 3H,0,,, 
CH, — OH, CH, — ONO2 4) 
Cl OH 


_ | safc a 
| hal NaOH joo atm (O),.,* NaCl ey 
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(66) OK 3HNO,,;, 0, 


(67) 0B 2 + b= b + 


(68) 2CH,COOH ,., + Mg,,, - (CH,COO) Mg... +H 


aig) 


(69) CH,COOH + NaHCO, ,, , CH,COONa,,, + H,0,,,+ CO 


(mq) 2g) 


(70) CH,COOH _, + NaOH... ———+ CH,COONa + HO, 
(71) CH,COOH,,,, + 2H,,,, ~0rC 
CH, COOH 


v0, AN 
ae Ong) ao0'C ©. a 


(73) C,H,COOH, ,, + NaOH 


C,H,OH,,, + H,0,, 


C,H,COONa,,,, + H,0 


yp I 
(75) -NH, + HCH,COOKH | _NH,CH,COOH 
y H* 
(76) CH, - C- OC Hg, + H,0,,, —\— CH,COOH,,,, + C,HsOH,,, 


(77) CH,COOC,H,,) + NaOH, ~ CH,COONAa,, + C,H,OH,, 
(78) C,H,COOC,H,,..) + NaOH, 
(79) CH;,COOCH,,, + NH3,, ———+ CH,CONH,,,. + C,H,OH/, 


CgH,COONa,,, + C,H,OH, 


(80) C,H,COOC,H,,, + NH,,., C,H,CONH,,,. + C,H,OH,,, 
; QO {) 
il il 
CH,-OH HO-C-R, CH, -O-C~R, 
O O 


iT il 
(81)CH —OH + HO-C~R, ——+CH -O-C-R, +3H,0 
O | oO 


i} 1] 
CH,-OH HO-C-R, CH,-O-C-R, 
E ono 
(62) HO-C “OO C— OH) + HO — CH, — CH, — OH 4) 
-H,O 
[ 1 
a | 
1o-€-O)-8-0-cH,-cry-08 
© 
| _ 
C —(OH + H}- O— CHy4) 
OF fy 
- COOH O 
_._.-., It 
Oot HOI E> He 
O s 
COOH j COOH is 
~~ O-—-C— CH owe OH T 
% 3(s) | H* a 
eCj + HO) a Om + CH, ~C — OH an) 
(86) HCOOH) + CH,OH,, GS» HOOOCH yy + HO, 


(8) CHy~ CH= CHay* Hig > Hy CHB — CH 
(89) CH, — CHBr — CH, + KOH — > CH,- CHOH — CH, + KBr 
OH 


+ NaCl 
(91) CH, — CH., ~ CH = CH, + HBr - CH, — CH, — CHBr — CH, 
(92) CH, — CH = CH — CH, + HBr ———— CH, — CH, — CHBr-CH, 


(93) CH, — C(CH,) = C(CH,) — CH, + HBr ———~ CH,— CH(CH,) — CBr(CH,)— CH, 


(94) H,C = C(CH,) — CH, + HBr ————~ CH, - CBr(CH,) — CH, 


Cl Cl cI 
(97) 2(O) + 2HNO, =~ (CJ 7+ (CO) +2H,0 
NO, 


a 


(98) CH, - CH, - CH,OH ——_4—* CH,- CH=CH, + H,0 
HH 
(99) CH, ~ CH = CH, + H,0 + 0] ——*+ cH, - C - C - H 


OH OH 


OH ONa 
(100) AG) + 2Na ———_* 16) + H, 


OH ONa 


(101) (CQ) + NtOH ——~ + HO 


(102) CH,(CH,),CH,Br + KOH,,,, —4 —~ CH,(CH,),CH,OH + KBr 


(103) CH,- CH, - CHBr~CH, + KOH, , CH, — CH,— CHOH - CH, + KBr 


CH, CH, 
i | 
(104) CH, — C - CH, + KOH,,,. ——-—> CH, - C- CH, + KBr 
; | ; 
Br OH 
(105) CH, (CH,),CH,OH — <> CH, (CH,),CHO —!2!_.. CH. (CH,),COOH 
s(CH,),CH,OF - H,0 3(CH,),C 1,(CH,) COC 
O 
if 
(106) CH, - CH, — CHOH - CH,- Ke CH,- CH, -C-CH, 
(107) 2CH,COOH + 2Na 2CH,COONa + Hf 
(108) 2C,H,COOH + 2Na —e 2C,H,COONa + HL} 
(109) 2C, HCOOH + Mg (C,H,COO),Mg + Hf 
(110) C,H,COOH + NaHCO, -CsH,COONa + HO + CO, 


(111) CH,Cl + NaOH... —S—~+ CH,OH + NaC) 


(112) 2HCOOH + Ca(OH), (HCOO),Ca + 2H,O 


(113) CH,CH,COOH + KOH ‘CH,CH,COOK + HO 


